ft 



6411169 




FIG. I 



Vdd 



/// Vnn(GND) 



V6(t) 




I 



ifVreg 



POWER SUPPLYING 
CIRCUIT SECTION 



60 




10 



14 



77r Vdd 



A/W 
Rf 



r 



Vdd 



Vo(f ) 



79 



12 



Rd 



Cd 



18 



777" Vdd 



FIG. 2 

PRIOR ART 



VG(t) 




SHORT-CIR- 
CUITING PERIOD 

TrpiCFF 
Trn! ON 



Trn 



ON - 
OFF 
ON . 
OFF 



TrpiOFF 
Trn: ON 



SHORT-CIR- 
CUITING PE- 

Trp:ON RIO ° 

Trn: OFF 



Trp:ON 
TrnXFF 



SHORT-CIR- 
CUITING PERIOD 

TrpiOFF Trp:OFF 

Trn: ON Trn: ON 



SHORT-CIR- 
CUITING PE- 
RIOD 
Trp:ON 

Trn:OFF 



FIG. 3 




Trp(42) 



OFF-CFF 
PERIOD 
Trp:OFF 

Trn: OFF 
ON 



OFF- 



Trn(52) 



ON 



Trp:OFF 
Trn:ON 



OFF-OFF 
PERIOD 

Trp:OFF 
Trn : OFF 



Trp:ON 
Trn:OFF 



OFF-OFF 
PERIOD 
Trp : OFF 

Trn :OFF 



TrpiOFF 
Trn:ON 



OFF-OFF 
PERIOD 

Trp: OFF 
Trn:OFF 



FIG A 

PRIOR ART 



|vreg|>|vTp|+|vTN 




Vdd 



Vtp i SHORT-CIRCUITING 
PERIOD 

(IVregl- |Vtp|-|Vtn|) 



> 



Vtn 
Vreg 



F/G.5 



|Vreg|^|v T p|t|v T N 




OFF - OFF 




OFF-OFF PERIOD 

(IVtpI+IVtnI- I Vreg I ) 



FIG. 6 



Io I 




LOW Vth ' 

HIGH Vth 



HIGH 
Vth 



Vgs 



FIG. 7 




Vdd(GND) 
42 



VG(t) 



w 



VGP(t) 



VGN(t) 



UiTrp ' 



30 



Kirn 



82 84~|R2 v 52 

/ t t 

80 Vreg Vreg 



t*tVdd 



Vb(t) 



79 




FIG. 9 



V6(t) 



90 

L_ 

CONTROL 

CIRCUIT 

SECTION 




400 



Cg 



POWER SUPPLYING 
CIRCUIT SECTION 



60 




10 



14 



16 



AA/v- 

Rf 




Co 



Vdo 



FIG. 10 



Vdd 
V tp 

Vreg 

Vom, 
Vdd 

Vreg 



100- 1 


IC 


0-2 
100-3 


100-5 100-7 


,100-1 


100-9 








1 







00-10 




200-2 



200-4 



OSCILLATION GROWTH 
PERIOD Ti 



200-6 



200-8 



200-0 



STABLE OSCILLATION 
PERIOD T2 



FIG. 1 1 




OSCILLATION 
GROWTH PERIOD 

Vreg i >Vreg2 



STABLE OSCILLATION PERIOD 



FIG. 12 



90 

L 

CONTROL 

CIRCUIT 

SECTION 



400 



Cg 




92 




D 



Trn 




50 



54 



yVreg 



POWER SUPPLYING 
CIRCUIT SECTION 



60 




10 



-Wv- 



14 




16 



Vdd 



Rf 



FIG. 13 



OSCILLA- 
TION NOT . , , 
DETECTED .H 



CONTROL 
SIGNAL 

400 

OUTPUT OF OSCILLATION 
DETECTION CIRCUIT 

VG(T)i 

Vdd 



gh 



OSCILLATION 

DETECTED !LOW 




100-10 



Vreg 
Vtn 

VGN(t) !AND GATE OUTPUT 



Vdd 
Vtp 
Vre 



Vreg 
Vtn 





; i 
















100- 


i 


i 

00-2 


lod-c 


s 












L r 




t 













Vdd 



200-3, 



200-! 



200-7/ \ 200-9 



Vreg 



200-2 


^200-4^- 


^200-6^" 


^ 200- 8^^00-10 







OSCILLATION 
GROWTH PERIOD 



STABLE OSCILLATION PERIOD 



FIG. 14 



OSCILLA- 
TION NOT 

detected! Hi 



OUTPUT OF OSCILLATION 
DETECTION CIRCUIT 

Vp(t) 

Vdd 
Vreg2- 



OSCILLATION 
DETECTED .' LOW 




OSCILLATION 
GROWTH PERIOD 

Vreg i >Vreg2 



STABLE OSCILLATION PERIOD 



FIG. 15 




FIG. 16 



/ ' ' ' 



VG(T) 
o 



Vdd 



/ 



30 



□ Tr P 



42 



Trp 



54 



t 



V 



reg 



*-Vo(t> 



Vc(t) 

o — 



FIG. 17 



Vdd 



Trp 



42 



□ 



Trp 



54 



30 



Vd(T) 



Vreg Vreg 



FIG. 18 

Ida 



Vdd 




FIG. 19 



Id A 




FIG. 20 



3000 




|Vdci| 



FIG. 21 



NchTRANSISTOR 
ON REGION 




/PchTRANSISTOR 
ON REGION 

|Vg| 



reg2 



|VDC2| 



# 



FIG. 22 



Vdd 



16 



Cg 



Vdd 
(GND) 

zzz 



42 

r€T. 



rp 



Id 



52 



vVreg 



Vdd 
////// 



600 




18 



12 

I 



610 




reg 



Rf .14 

AA/V^- 



X'tal 



.10 



Co 



CMCO CO OJl-r-CO CM CM CO 




CM 



o 

▲ 



00 



QN. 



\ 



o 



Q ZN 
> Q\ 



<Mjr 
i— 



(0 



o 
O 



c 

k. 



-J in 



CO 



LU 
CO 



00 ^ 

8o 

LU CO 
CQ ~ 

> 

LU 
O 

io 

GO > 
Z X 

o o 

H X 

S-f 

LU > 
CO LU 



CO 
LU 



LU 
CO 



O 
CO 

o 
o 

LU 



o 3 

LU ° 

m £2 



LU 
O 
< 

-J 

o 
> 

o 

_1 



LU 



(J 



-I LU 

LU > 

CO LU 

LU => 




LU 

V) 



EC 



# 



FIG. 26A 




CI 



Rl 



101 



CI2 



840 



850 





870 




set 





SELI 



102 



FIG. 26B 



POWER 
SOURCE 

101 

102 
100 
SELI 



1 




STABLE OSCILLATION 



TIMER OPERATING TIME 



FIG. 27A 



SHORTAGE OF POWER SUPPLY 
(SELECTION OF CONSTANT CURRENTS) 



EXCESS POWER SUPPLY 
(CUT OFF OF CONSTANT CURRENTS) 



Vreg— A 



(MINIMUM VALUE OF Vreg NECESSARY 
FOR STABLE OSCILLATION) 



Vreg— mi n 

(MINIMUM VALUE OF Vr eg ) 



Vreg— max 

(MAXIMUM VALUE OF Vr eg ) 



A Vreg 

(FLUCTUATIONS OF CONSTANT VOLTAGES 
IN OSCILLATION CIRCUITS PRODUCED IN 
LARGE QUANTITIES) 



FIG. 27B 



SHORTAGE OF POWER SUPPLY 
(SELECTION OF CONSTANT CURRENTS) 



Vreg— A 

(MINIMUM VALUE OF Vreg NECESSARY 
FOR STABLE OSCILLATION) 




Vreg— min Vreg— B 

(MINIMUM VALUE OF V reg ) (TARGET VALUE) 



Vreg— max 

(MAXIMUM VALUE OF Vreg) 



A Vreg 

(FLUCTUATIONS OF CONSTANT VOLTAGES 
IN OSCILLATION CIRCUITS PRODUCED IN 
LARGE QUANTITIES) 



